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PROJECT COMMITMENTS

US 220 BYPASS FROM SOUTH OF SR 1448 TO SR 2204
in Montgomery and Richmond Counties
State Project Number 8.1550801
Federal Aid Project Number F-45-1(42)
TIP No. R-2231

In addition to the standard Section 404 Permit General Conditions and Section 401 Water
Quality Certification (WQC) Conditions the following special commitments have been
agreed to by NCDOT.

Commitments Developed through Project Development
and Design

1. Roadside Environmental Branch, PDEA Branch, Hydrology Unit

NCDOT will minimize long-term water quality impacts through the use of the NCDOT
“Best Management Practices for Protection of Surface Waters”. Standard
Environmental Commitment

The more stringent erosion control measures required by Rule 0.0201(d)(2)(A) and (B)
of 15 NCAC 213.0201 will be followed within the Naked Creek and Rock Ford Branch
Watershed (outstanding resource waters) crossed by the Preferred Alternative.
Standard Environmental Commitment for areas with outstanding resource waters.

2. Roadway Design Unit, PDEA Branch

The Preferred Alternative will be designed to avoid or minimize to the extent practicable
the jurisdictional wetlands delineated within the corridor. The project team concurred
on May 24, 2000, that the avoidance and minimization requirements required by
the Section 404(b)(1) guidelines are satisfied.

3. PDEA Branch

The wetland mitigation plan will be developed in consultation with the appropriate
regulatory agencies. A plan for wetland and stream mitigation was submitted as a
portion of the Section 404 Permit application. The plan includes both Riverine and
non-Riverine wetland restoration and both on-site and off-site stream restoration
and enhancement. A table showing impacts of the project and proposed
compensatory mitigation is attached as Appendix B.

4. Roadway Design Unit, Hydrology Unit, Roadside Environmental Branch
NCDOT will construct a hazardous spill catch basin at the Rocky Ford Branch crossing
(Wetland ‘Z’) and at the crossing of the Naked Creek Tributary northeast of Norman
(Wetland ‘'S’). Hazardous spill catch basins are included in the final designs.

5. Geotechnical Unit

Underground storage tank sites will be avoided to the extent practicable. Where sites
can not be avoided, testing and removal will be accomplished in accordance with 40
CFR Part 280 and | SA NCAC 2.2(n). Any required site remediation will be accomplished
in accordance with NC Department of Environment, Health and Natural Resources
“Guidelines for Remediation of Soil Contaminated by Petroleum”. Standard
environmental commitment.
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Commitments Developed through Permitting

O.N.E

1. The NCDOT shall mitigate for 423 linear feet of unavoidable impacts to an unnamed tributary
to Big Mountain Creek (Section CB, Impact Site #3), an important stream channel, by completing
423 linear feet of onsite stream relocation. The NCDOT shall mitigate for 253 linear feet of
unavoidable impacts to an unnamed tributary to Big Mountain Creek (Section CB, Impact Site
#6), an important stream channel, by completing 253 linear feet of onsite stream relocation.
NCDOT shall consult with NCWRC on all stream relocations and implement all practicable
recommendations in the design of specific site requirements for re-establishment of bank
vegetation, and placement of meanders and habitat structures. Vegetation shall be used to the
maximum extent practicable to stabilize banks, and riprap and other man-made structural
measures shall be minimized.

O.N.E, Division 8 Construction

2. The NCDOT shall construct all channel relocations in a dry work area. The NCDOT shall
stabilize the relocated channel before stream flows are directed into the new channel. Whenever
possible, channel relocations shall be allowed to stabilize for an entire growing season. Upon
completion of the project, an as-built channel survey shall be conducted. It is recommended that
stream surveys, for both project construction and project monitoring, follow the methodology
contained in the USDA Forest Service Manual, Stream Channel Reference Sites (Harrelson, et.al,
1994). The survey should document the dimension, pattern and profile of the relocated channel.

3. The NCDOT shall identify a stable reference reach that is close to the proposed relocation site
and will not be impacted by the proposed highway construction. The NCDOT will coordinate a
field meeting with the Corps of Engineers to approve the reference reach selection prior to
channel design and relocation of the existing stream. Baseline data on the reference reach channel
dimension, pattern, and profile shall be collected and used as a blueprint for the relocation
channel design. A detailed design plan of the relocation stream shall be submitted to USACE
Wilmington office for review prior to construction, including clearing activities, at this site
(Section C, Impact Site #4 & #5).

4. Vegetation used to stabilize banks shall be limited to native woody species, and should include
establishment of a 50 foot wide vegetated buffer on the relocated channel. Stream banks will be
planted with native vegetation that represents both woody (trees and shrubs) and herbaceous
species. Species selection will be based on a survey of the vegetation from the approved reference
reach. Survival of woody species planted at the stream mitigation sites should be at least
320 trees/acre through year three. A ten percent mortality rate will be accepted in year four
(288 trees/acre) and another ten percent in year five resulting in a required survival rate of
260 trees/acre through year five.

O.N.E, Roadside Environmental Unit

5. The NCDOT shall monitor the stream relocation mitigation site for a period of five years
starting the year following construction. Monitoring data at the site should include the following:
reference photos, plant survival and channel stability. Data shall be collected each year for 5
years at the same time of year. No less than two (2) bankfull flow events must be documented
through the required 5-year monitoring period. If less than 2 bankfull events occur during the
first 5 years, monitoring will continue until the second bankfull event is documented. The
bankfull events must occur during separate monitoring years.
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O.N.E, Roadside Environmental Unit, cont.

6. If within any monitoring year, bank or stream stability is not acceptable as determined by the
Corps of Engineers, and remedial action required by the Corps of Engineers is performed, the
five-year monitoring period of the affected portions of the stream will start again at monitor year
one. The NCDOT will coordinate all stream mitigation remedial activities with the Corps of
Engineers, Wilmington District, prior to taking any remedial action. The NCDOT will submit a
brief written report with representative photographs within 90 days after the monitoring year is
completed.

7. The NCDOT shall provide the Corps of Engineers, Wilmington District with a stream
mitigation construction sequencing schedule within 30 days following the project preconstruction
meeting. The plan, shall at a minimum, indicate a date of start of construction at the relocation
site, grading schedule, planting schedule, completion of construction, monitoring schedule, and a
date of potential diversion into the new channel.

8. The NCDOT and/or current and subsequent property owners shall maintain the mitigation site
in its natural condition, as altered by work in the mitigation plan, in perpetuity. Prohibited
activities within the mitigation site specifically include, but are not limited to: the construction or
placement of roads, walkways, buildings, signs, or structures of any kind (i.e., billboards, interior
fences, etc.); filling, grading, excavation, leveling, or any other earth moving activity or activity
that may alter the drainage patterns on the property; the cutting, mowing, destruction, removal, or
other damage of any vegetation; disposal or storage of any debris, trash, garbage, or other waste
material; except as may be authorized by the mitigation plan, or subsequent modifications that are
approved by the Corps of Engineers, Wilmington District. In addition, the NCDOT shall take no
action, whether on or off the mitigation property, which will adversely impact the wetlands or
streams on the mitigation property, except as specifically authorized by this permit, or subsequent
modifications that are approved by the Corps of Engineers, Wilmington District.

9. USACE 404 condition: The NCDOT shall mitigate for 6924 linear feet of unavoidable impacts
to important stream channel associated with this project by restoring 10,751 linear feet of stream
channel in the Yadkin River Basin. 6,183 linear feet of perennial stream shall be restored at the
Key Branch Mitigation Site in the Yadkin River Basin (Cataloging Unit 03040104). The stream
restoration shall be constructed in accordance with the final mitigation plans that will be
submitted and approved by the Corps of Engineers, Wilmington District prior to construction.
The final plans should be based on the 60% design plans submitted to the Corps District on
6 September 2002. 4,568 linear feet of perennial stream shall be restored at the Haithcock Road
Mitigation site in the Yadkin River Basin (Cataloging Unit 03040104). The stream restoration
shall be constructed in accordance with the final mitigation plans that will be submitted and
approved by the Corps of Engineers, Wilmington District prior to construction.

b. DWQ 401 condition: Compensatory mitigation for impacts to streams shall be done for
7249 linear feet of stream impact in the Yadkin Basin and 351 linear feet of impact in the Lumber
Basin, at a replacement ratio of 1:1. A final plan for the Haithcock Mitigation Site shall be
submitted, and written approval received from the NC Division of Water Quality, by October
1, 2003. A final plan for the Key Branch Mitigation Site shall be submitted, and written approval
received from the NC Division of Water Quality, by October 1, 2003.

10. The NCDOT shall mitigate for 351 linear feet of unavoidable impacts to important stream
channel associated with this project by restoring 702 linear feet of stream channel in the Lumber
River Basin (Cataloging Unit 03040203). The stream restoration shall be constructed at the
Myrick’s Pond Mitigation Site as identified in the Myrick’s Pond Mitigation Plan, dated October
2002. The stream restoration shall be constructed in accordance with the final mitigation plans
that will be submitted and approved by the Corps of Engineers, Wilmington District prior to
construction.
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O.N.E, Roadside Environmental Unit, cont.

11. The proposed stream restoration design shall be based on an approved stable reference reach.
Baseline data on the reference reach channel dimension, pattern, and profile shall be collected and
used as a blueprint for the channel restoration design. A detailed final design plan of the stream
restoration shall be submitted to the Corps of Engineers, Wilmington District for review and
approval prior to construction.

12. The development of a monitoring plan for the design reach that would assesses
geomorphologic and biological parameters will be required and shall be in keeping with “Stream
Mitigation Guidelines”, dated April 2003. The monitoring plan should include the protocol and
provisions for providing reference photographs, channel stability analysis and biological data on a
yearly basis. Reference photographs, both longitudinal and lateral, should be taken at least twice
a year, preferably in winter and summer and at permanently established locations. Perpendicular
transects or cross sections should be permanently established at selected points on the designed
reach where channel width, depth, cross-sectional area, and lateral photographs will be collected
and provided in the annual monitoring reports. Cross sections shall be established once every 20
bank-full widths and will be divided evenly between riffle and pool bed features. Additional cross
sections should be considered for areas where there are structures or other areas where there is a
chance of failure.

13. An as-built plan will be required for the design reach. The as-built should also include
longitudinal profile (three longitudinal profiles, each covering 20 bankfull-widths) data for the
design reach, that should be monitored and data recorded annually. Design reach channel
geometry measurements should also be a part of the as-built information. They will include
sinuosity, meander wavelength, belt width, meander width ratio and radius of curvature. This plan
should also show the location of all proposed attendant features, e.g. in-stream, bank protection or
grade control structures, and the location of all sampling plots, transects, photography reference
points, etc.

14. USACE 404 requirement: The NCDOT shall mitigate for 2.1 acres of unavoidable impacts to
riverine wetlands within the Lumber River Basin (Hydrologic Catalog Unit 03040203) by
providing 2.5 acres of riverine wetland restoration at the Myrick’s Pond Site as identified in the
Myrick’s Pond Mitigation Plan, dated October 2002. DWQ 401 requirement:Compensatory
mitigation of 55.38 acres shall be done for 27.69 acres of impacts to jurisdictional wetlands in the
Yadkin River Basin. In addition, 2.45 acres of compensatory mitigation shall be provided to
offset 2.12 acres of jurisdictional wetlands in the Lumber River Basin.

a. The NCDOT shall identify a reference site that is adjacent to or near the proposed
restoration site and will not be impacted by the proposed highway construction. The applicant
will coordinate a field meeting with the Corps of Engineers to approve the reference site selection
prior to final mitigation design and restoration of the mitigation site. Baseline data on the
reference site hydrology, surface elevations, and vegetation shall be collected and used as a
blueprint for the wetland restoration design. A detailed design plan of the wetland restoration
shall be submitted to this office for review prior to construction, including clearing activities, at
this site.

b. To meet the success criteria, the monitoring data must show that for each normal
precipitation year within the monitoring period, the site exhibits saturation within the upper 12
inches of the soil surface for a minimum of 12.5% or 28 days, or greater consecutive day duration
during the growing season and inundation must occur 5 out of 10 years or 50% of the years
monitored, at a minimum frequency. Baseline hydrologic date shall be obtained from the
reference site, which can be used to support the mitigation site’s hydrology success. WETS tables
for Richmond County will be utilized as appropriate to determine normal precipitation years.
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O.N.E, Roadside Environmental Unit, cont.

c.If there are no normal precipitation years during the first five years of monitoring, to meet
performance criteria, the NCDOT will continue to monitor hydrology on the site until it shows
that the site has been inundated or saturated as described above during a normal precipitation
year.

d.The mitigation site shall be suitably graded to promote the establishment of planted wetland
vegetation. If mineral soil is exposed at the desired restoration grade, the site should be graded
to at least minus one-foot and brought back to grade by providing at least one foot of wetland
topsoil. If organic soil is exposed at the desired restoration grade, the soil should be disked or
suitability prepared for planting. Every effort must be made to utilize the topsoil from the
impacted wetlands on this project to promote wetland re-vegetation.

e.Vegetation monitoring must begin in the spring just after leaf-out. Permanent randomly
located sample plots shall be established at the mitigation site. Plot size should be based on
established standards for sampling vegetation planted at the target densities, usually 0.05 acre
(50-foot X 50-foot). A minimum of three vegetation sampling plots shall be established at the
site. After the first year of monitoring, the sample size (number of plots) shall be checked by use
of statistical methods used to identify adequate sample size and if necessary adjusted. The
planted tree stock shall be marked by use of tree marking paint and/or tree tags for identification
and sampling. Plants that have colonized the sample plot should be identified and noted in the
monitoring report but not used in the planted vegetation monitoring calculations. Plant
recruitment should be calculated as a separate item and corrective measures may need to be taken
if the volunteers are undesirable or are jeopardizing the survival of the planted stock. The
measurement of planted stock survival using stem density will be acceptable provided that only
planted stock is counted. In addition, in order to get an indication of health and vigor of the
planted stock, general observations of lateral plant growth, leaf and bud development should also
be annotated in the reports.

f.Continually recording monitoring wells, surface gauges and/or piezometers shall be
developed in the reference site and restoration site and be of sufficient numbers and adequately
spaced to measure the extent, frequency and duration of the site inundation/saturation. This will
aid in quickly identifying problem areas for remediation and determine the hydrologic success of
the mitigation effort. The NCDOT must comply with USACE WRP Technical Note HY-1A3.1
for installation and development of the monitor wells and/or piezometers. Monitor wells shall be
visited frequently to avoid lengthy down time of non-functioning wells and maintenance shall be
scheduled in such a way as to minimize any down time for repairs or replacement. Lengthy down
time of wells during the growing season may result in the extension of the monitoring period in
order to fill in gaps in the data.

g.The NCDOT and/or current and subsequent property owners shall maintain the mitigation
site in its natural condition, as altered by work in the mitigation plan, in perpetuity. Prohibited
activities within the mitigation site specifically include, but are not limited to: the construction or
placement of roads, walkways, buildings, signs, or structures of any kind (i.e., billboards, interior
fences, etc.); filling, grading, excavation, leveling, or any other earth moving activity or activity
that may alter the drainage patterns on the property; the cutting, mowing, destruction, removal, or
other damage of any vegetation; disposal or storage of any debris, trash, garbage, or other waste
material; except as may be authorized by the mitigation plan, or subsequent modifications that are
approved by the Corps of Engineers, Wilmington District. In addition, the NCDOT shall take no
action, whether on or off the mitigation property, which will adversely impact the wetlands or
streams on the mitigation property, except as specifically authorized by this permit, or subsequent
modifications that are approved by the Corps of Engineers, Wilmington District.
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O.N.E, Roadside Environmental Unit, cont.

15. The NCDOT shall mitigate for 21 acres of unavoidable impacts to riverine wetlands and
6.7 acres of non-riverine wetlands within the Yadkin River Basin (Hydrologic Catalog Units
03040104 & 03040201) by restoring, at a minimum, 55.4 acres of riverine wetlands at the Key
Branch Mitigation Site as described in the report entitled “Key Branch Wetland Mitigation Plan”
dated August 24, 2001.

16. Except as described in the mitigation plan, no activities shall be initiated, conducted or
allowed on the Key Branch Mitigation Site that may disturb, impair, alter, and/or modify the
hydrology, vegetation and/or hydric soils of any of the existing wetland areas, including any
restored wetlands.

17. The NCDOT and/or current and subsequent property owners shall maintain the Key Branch
Mitigation Site, Myrick’s Pond Mitigation Site, Haithcock Road Stream Mitigation Site and the
on-site mitigation sites in their natural conditions, as altered by work in the mitigation plans, in
perpetuity. Prohibited activities within the mitigation sites specifically include, but are not
limited to: the construction or placement of roads, walkways, pathways, buildings, signs, or
structures of any kind (i.e., billboards, interior fences, etc.); filling, grading, excavating, leveling,
or any other earth moving activity that may alter the drainage patterns on the property; the
cutting, mowing, destruction, removal, or other damage of any vegetation; disposal or storage of
any debris, trash, garbage, or other waste material; except as may be approved by the Corps of
Engineers. In addition, the NCDOT and/or current and subsequent property owners shall take no
action, whether on or off the mitigation properties, which will adversely impact the wetlands or
streams on the mitigation sites, except as specifically authorized by this permit, or subsequent
modifications that are approved by the Corps of Engineers, Wilmington District.

18.The applicant shall protect all compensatory mitigation sites from future alterations by placing
conservation covenants and restrictions running with the land and recorded with the deed,
conveyance, or transfer. The Corps shall approve the language of conservation covenants and
restrictions, prior to recordation. The applicant shall record the conservation covenants and
restrictions within 4 months after obtaining the land interest. The conservation covenants and
restrictions shall be recorded in the land records of their respective counties prior to the start of
the mitigation construction of the mitigation sites. The applicant shall submit a copy of the fully
executed and recorded deed, with the liber and folio number stamped, thereon, and property plat
to the Corps within 30 days following recordation. Upon any offers for purchase, transfer, or
grant of the mitigation sites, the purchaser, offerer, or grantee must receive notification that the
covenants and restrictions are included in the deed. These covenants and restrictions should
include prohibitions against any discharges of dredged or fill material, permanent flooding,
discharges of untreated stormwater, excavation, tree cutting, removal of vegetation, or
construction within the area of easement, as displayed on the plat map which describes the
property being conveyed, granted, or transferred, except as authorized by the Corps. The Corps
shall approve any alteration of the language or restrictions in the covenants and restrictions.

19.When final design plans are completed for TIP R-2231 and R3303, any necessary permit
modification requests shall be submitted to the Corps of Engineers and the North Carolina
Division of Water Quality (NCDWQ). If necessary, a public notice describing the modifications
and any additional impacts associated with the modifications will be circulated for public review
and comment. Final design plans shall reflect all appropriate avoidance and minimization
measures taken to lessen the project impacts on aquatic resources. The NCDOT shall submit a
compensatory mitigation plan for proposed additional impacts within streams and wetlands
associated with the proposed modifications. Construction within streams and wetlands on TIP
R-2231 and R-3303 shall begin only after approval by the Corps of Engineers of the modified
impacts.
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O.N.E, Division 8 Construction

20. Prior to commencing construction within jurisdictional waters of the United States for any
portion of the proposed highway project, the NCDOT shall forward the latest version of project
construction drawings to the Corps of Engineers, Wilmington Regulatory Field Office NCDOT
Regulatory Project Manager. Half-size drawings will be acceptable.

21.The NCDOT shall schedule a meeting between its representatives, the contractor's
representatives, and the Corps of Engineers, Wilmington Regulatory Field Office NCDOT
Regulatory Project Manager, prior to any work within jurisdictional waters and wetlands to
ensure that there is a mutual understanding of all of the terms and conditions contained within this
Department of the Army Permit. The NCDOT shall notify the Corps of Engineers Project
Manager a minimum of thirty (30) days in advance of the scheduled meetings in order to provide
that individual with ample opportunity to schedule and participate in the required meetings.

22.The NCDOT and its contractors and/or agents shall not excavate, fill, or perform mechanized
landclearing at any time in the construction or maintenance of this project within waters and/or
wetlands, or cause the degradation of waters and/or wetlands, except as authorized by this permit,
or any modification to this permit. There shall be no excavation from, waste disposal into, or
degradation of, jurisdictional wetlands or waters associated with this permit without appropriate
modification of this permit, including appropriate compensatory mitigation. This prohibition
applies to all borrow and fill activities connected with this project.

23.To ensure that all borrow and waste activities occur on high ground and do not result in the
degradation of adjacent wetlands and streams, except as authorized by this permit, the NCDOT
shall require its contractors and/or agents to identify all areas to be used to borrow material, or to
dispose of dredged, fill, or waste material. The NCDOT shall ensure that all such areas comply
with the preceding condition of this permit, and shall require and maintain documentation of the
location and characteristics of all borrow and disposal sites associated with this project. This
information will include data regarding soils, vegetation and hydrology sufficient to clearly
demonstrate compliance with the preceding condition. All information will be available to the
Corps of Engineers upon request. NCDOT shall require its contractors to complete and execute
reclamation plans for each waste and borrow site and provide written documentation that the
reclamation plans have been implemented and all work is completed. This documentation will be
provided to the Corps of Engineers within 30 days of the completion of the reclamation work.

Hydraulics Unit, Division 8 Construction

24.The NCDOT shall place the inverts of culverts and other structures greater than 48 inches in
diameter in waters, streams, and wetlands one foot below the bed of the stream to allow low flow
passage of water and aquatic life, unless providing passage would be impractical and the Corps of
Engineers has waived this requirement. For culverts 48 inches in diameter or smaller, culverts
must be buried below the bed of the stream to a depth equal to or greater than 20 percent of the
diameter of the culvert. Design and placement of culverts and other structures including
temporary erosion control measures shall not be conducted in a manner that may result in dis-
equilibrium of wetlands or streambeds or banks, adjacent to, upstream or downstream of the
structures.
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Roadside Environmental Unit, Division 8 Construction

25. The NCDOT shall use appropriate sediment and erosion control practices which equal or
exceed those outlined in the most recent version of the “North Carolina Sediment and Erosion
Control Planning and Design Manual” to assure compliance with the appropriate turbidity water
quality standard (50 NTU's in all streams and rivers, and 25 NTU’s in all lakes).

26. The NCDOT shall remove all sediment and erosion control measures placed in wetlands or
waters, and shall restore natural grades in those areas, prior to project completion.

27. The NCDOT shall take measures to prevent live or fresh concrete from coming into contact
with any surface waters until the concrete has hardened.

Division 8 Construction

28. If the NCDOT discovers any previously unknown historic or archeological remains while
accomplishing the authorized work, he shall immediately stop work and notify the Wilmington
District Engineer who will initiate the required State/Federal coordination.

29. No excavated or fill material shall be placed at any time in waters or wetlands outside the
authorized permit area, nor will it be placed in any location or in any manner so as to impair
surface water flow into or out of any wetland area.

30. Upon completion of the project, the NCDOT shall complete and return the enclosed
"Certification of Completion Form" to notify DWQ when all work included in the 401
Certification has been completed. The responsible party shall complete the attached form and
return it to the 401/Wetlands Unit of the Division of Water Quality upon completion of the
project.
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DEPARTMENT OF THE ARMY
WILMINGTON DISTRICT, CORPS OF ENGINEERS
P.0.BOX 1890
WILMINGTON. NORTH CAROLINA 28402-1890

REPLY TO
ATTENTION OF:

July 11, 2003
Regulatory Division

Action ID. 199400590;TIP NO. R-2231 & R-3303

Dr. Gregory J. Thorpe, PhD, Manager

Project Development and Environmental Analysis Branch
North Carolina Department of Transportation

Division of Highways

1548 Mail Service Center

Raleigh, North Carolina 27699-1548

Dear Dr. Thorpe:

In accordance with the written request of February 14, 2003, and the ensuing
administrative record, enclosed is a permit to directly discharge dredged and/or fill material into
Job’s Creek, and tributaries to South Prong Creek, Bell’s Creek, Rocky Ford Branch, Rocky Ford
Creek, Naked Creek, Big Mountain Creek and Little Mountain Creek impacting a total of 7600
linear feet of streams and 29.8 acres of wetlands to facilitate the construction of the U.S. 220,
Transportation Improvements Project (TIP) R-2231, State Project Number 8.T550803, in
Montgomery and Richmond Counties, North Carolina and NC 73 Extension, TIP R-3303, State
Project Number 8.1581201, in Richmond County, North Carolina. The proposed four-lane, full
control of access highway extends from the existing U.S. 220 four-lane facility beginning at the
intersection of the existing four-lane roadway south of Ellerbe at SR 1448, in Richmond County,
to the intersection of existing US 220 and US 220A, just south of Candor in Montgomery
County, including the NC 73, 2-lane 24-foot extension from the intersection of US 220 and NC
73 and connecting with the new US 220 four-lane facility north of SR 1452 in Richmond County,
North Carolina. This authorization also includes the discharge of dredged and/or fill material
that may be required for the construction of the compensatory mitigation sites at Key Branch,
Myrick’s Pond, and Haithcock Road.

If any change in the authorized work is required because of unforeseen or altered
conditions or for any other reason, the plans revised to show the change must be sent promptly to
this office. Such action is necessary, as revised plans must be reviewed and the permit modified.

Carefully read your permit. The general and special conditions are important. Your
failure to comply with these conditions could result in a violation of Federal law. Certain
significant general conditions require that:



a. You must complete construction before December 31, 2006.

b. You must notify this office in advance as to when you intend to commence and
complete work.

c. You must allow representatives from this office to make periodic visits to your
worksite as deemed necessary to assure compliance with permit plans and conditions.

Should you have questions, contact Mr. Richard K. Spencer of my Wilmington Field
Office regulatory staff at telephone (910) 251-4172.

Sincerely,

- /4{/“‘”"‘“"('{““ ~\?\Sai.é&\
§ o

) . Wy
## Charles R. Alexander, Jr.
Colonel, U.S. Army
District Engineer

Enclosures
Copy Furnished with enclosures:

Chief, Source Data Unit
NOAA/National Ocean Service
ATTN: Sharon Tear N/CS261
1315 East-West Hwy., Rm 7316
Silver Spring, MD 20910-3282

Copies Furnished with special conditions and plans:

Mr. Garland Pardue, Field Supervisor
U.S. Fish and Wildlife Service

Fish and Wildlife Enhancement

Post Office Box 33726

Raleigh, North Carolina 27636-3726

Mr. Ron Sechler

National Marine Fisheries
Service, NOAA

101 Pivers Island

Beaufort, North Carolina 28516



Mr. David Rackley
National Marine Fisheries
Service, NOAA
219 Fort Johnson Road
Charleston, South Carolina 29412-9110

Mr. Ronald Mikulak, Chief

Wetlands Section - Region IV

Water Management Division

U.S. Environmental Protection Agency
Atlanta Federal Center

61 Forsyth Street, SW

Atlanta, Georgia 30303

Mr. Doug Huggett

Division of Coastal Management

North Carolina Department of
Environment and Natural Resources

1638 Mail Service Center

Raleigh, North Carolina 27699-1638

Mr. Ronald E. Ferrell, Program Manager
Wetlands Restoration Program

Division of Water Quality

1619 Mail Service Center

Raleigh, North, Carolina 27699-1619



DEPARTMENT OF THE ARMY PERMIT .

. NC Department of Transportation
Permittee

199400590 -

Permit No.

Issuing Office USAED, Wilmington

NOTE: The term ‘“you” and its derivatives, as used in this permit, means the permittee or any future transferee. The term
“this office” refers to the appropriate district or division office of the Corps of Engineers having jurisdiction over the permitted
activity or the appropriate official of that office acting under the authority of the commanding officer.

You are authorized to perform work in accordance with the terms and conditions specified below.

Project Description:

Directly discharge dredged and/or fill material into Job’s Creek, and tributaries to South Prong Creek, Bell’s
Creek, Rocky Ford Branch, Rocky Ford Creek, Naked Creek, Big Mountain Creek and Little Mountain Creek
impacting a total of 7600 linear feet of streams and 29.8 acres of wetlands to facilitate the construction of the U.S.
220, Transportation Improvements Project (TIP) R-2231, State Project Number 8. T550803 and NC 73 Extension,
TIP R-3303, State Project Number 8.1581201 and the discharge of dredged and/or fill material that may be required
for the construction of the compensatory mitigation sites at Key Branch (Anson County), Myrick’s Pond (Richmond
County), and Haithcock Road (Montgomery County).

Project Location:
In the Lumber and Yadkin River basins, from the intersection of the existing four-lane roadway south of
Ellerbe at SR 1448, in Richmond County, to the intersection of existing US 220 and US 220A, just south of Candor
in Montgomery County, including the NC 73, 2-lane 24-foot extension from the intersection of US 220 and NC 73
and connecting with the new US 220 four-lane facility north of SR 1452 in Richmond County, North Carolina.

Permit Conditions:
General Conditions:
1. The time limit for completing the work authorized ends on __December 31, 2006 . If you find that you need

more time to complete the authorized activity, submit your request for a time extension to this office for consideration at least
one month before the above date is reached.

2. You must maintain the activity authorized by this permit in good condition and in conformance with the terms and condi-
tions of this permit. You are not relieved of this requirement if you abandon the permitted activity, although you may make
a good faith transfer to a third party in compliance with General Condition 4 below. Should you wish to cease to maintain
the authorized activity or should you desire to abandon it without a good faith transfer, you must obtain a modification of
this permit from this office, which may require restoration of the area.

3. If you discover any previously unknown historic or archeological remains while accomplishing the activity authorized by
this permit, you must immediately notify this office of what you have found. We will initiate the Federal and state coordina-
tion required to determine if the remains warrant a recovery effort or if the site is eligible for listing in the National Register
of Historic Places.

ENG FORM 1721, Nov 86 EDITION OF SEP 82 IS OBSOLETE. (33 CFR 325 (Appendix A))
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e. Damage claims associated with any future modification, suspension, or revocation of this permit.

4. Reliance on Applicant’s Data: The determination of this office that issuance of this permit is not contrary to the public
interest was made in reliance on the information you provided.

5. Reevaluation of Permit Decision. This office may reevaluate its decision on this permit at any time the circumstances
warrant, Circumstances that could require a reevaluation include, but are not limited to, the following:

a. You fail to comply with the terms and conditions of this permit.

b. The information provided by you in support of your permit application proves to have been false, incomplete, or
inaccurate (See 4 above).

c. Significant new information surfaces which this office did not consider in reaching the original public interest decision.,

Such a reevaluation may result in a determination that it is appropriate to use the suspension, modification, and revocation
procedures contained in 33 CFR 325.7 or enforcement procedures such as those contained in 33 CFR 326.4 and 326.5. The
referenced enforcement procedures provide for the issuance of an administrative order requiring you to comply with the terms
and conditions of your permit and for the initiation of legal action where appropriate. You will be required to pay for any
corrective measures ordered by this office, and if you fail to comply with such directive, this office may in certain situations
(such as those specified in 33 CFR 209.170) accomplish the corrective measures by contract or otherwise and bill you for the
cost.

6. Extensions. General condition 1 establishes a time limit for the completion of the activity authorized by this permit. Unless
there are circumstances requiring either a prompt completion of the authorized activity or a reevaluation of the public interest
decision, the Corps will normally give favorable consideration to a request for an extension of this time limit,.

Your signature below, as permittee, indicates that you accept and agree to comply with the terms and conditions of this permit.

S ood = s

(PERMITTEE)\ (DATE)
NC DEPARTMENT OF TRANSPORTATION

This permit becomes effective when the Federal official, designated to act for the Secretary of the Army, has signed below.

A}

[}

(DISTRICT ENGINEER) ) ) (DATE)
CHARLES R. ALEXANDER, JR. COLONEL

3./ /“:u st f e ,{ux,L» ] / ¢%

When the structures or work authorized by this permit are still in existence at the time the property is transferred, the terms and
conditions of this permit will continue to be binding on the new owner(s) of the property. To validate the transfer of this permit
and the associated liabilities associated with compliance with its terms and conditions, have the transferee sign and date below.

(TRANSFEREE) ' (DATE)

#U.S. GOVERNMENT PRINTING OFFICE: 1986 — 717-425



SPECIAL CONDITIONS (Action ID. 1994-0-0590; NCDOT/TIP R-2231 & 3303)

1. All work authorized by this permit must be prepared in strict compliance with the
attached plans, which are a part of this permit.

2. The permittee shall mitigate for 29.8 acres of unavoidable impacts to riverine
wetlands and for 7600 linear feet of impact to important streams, associated with the project, as
follows:

a.  The permittee shall mitigate for 423 linear feet of unavoidable impacts to an
unnamed tributary to Big Mountain Creek (Section CB, Impact Site #3), an important stream
channel, by completing 423 linear feet of onsite stream relocation, as described in the permit
application. The stream relocation shall be constructed in accordance with the North Carolina
Wildlife Resources Commission's (NCWRC) "Stream Relocation Guidelines", and with the
attached permit drawings. NCDOT shall consult with NCWRC on all stream relocations and
implement all practicable recommendations in the design of specific site requirements for re-
establishment of bank vegetation, and placement of meanders and habitat structures. Vegetation
shall be used to the maximum extent practicable to stabilize banks, and riprap and other man-
made structural measures shall be minimized.

b.  The permittee shall mitigate for 253 linear feet of unavoidable impacts to an
unnamed tributary to Big Mountain Creek (Section CB, Impact Site #6), an important stream
channel, by completing 253 linear feet of onsite stream relocation, as described in the permit
application. The stream relocation shall be constructed in accordance with the North Carolina
Wildlife Resources Commission's (NCWRC) "Stream Relocation Guidelines", and with the
attached permit drawings. NCDOT shall consult with NCWRC on all stream relocations and
implement all practicable recommendations in the design of specific site requirements for re-
establishment of bank vegetation, and placement of meanders and habitat structures. Vegetation
shall be used to the maximum extent practicable to stabilize banks, and riprap and other man-
made structural measures shall be minimized.

c. In addition to the stipulation in items a. and b. above, the following stipulation
shall also apply to these mitigation sites:

1. The permittee shall construct all channel relocations in a dry work area.
The permittee shall stabilize the relocated channel before stream flows are directed into the new
channel. Whenever possible, channel relocations shall be allowed to stabilize for an entire
growing season. Upon completion of the project, an as-built channel survey shall be conducted.
It is recommended that stream surveys, for both project construction and project monitoring,
follow the methodology contained in the USDA Forest Service Manual, Stream Channel
Reference Sites (Harrelson, et.al, 1994). The survey should document the dimension, pattern and
profile of the relocated channel.



ii. The permittee shall identify a stable reference reach that is close to the
proposed relocation site and will not be impacted by the proposed highway construction. The
applicant will coordinate a field meeting with the Corps of Engineers to approve the reference
reach selection prior to channel design and relocation of the existing stream. Baseline data on the
reference reach channel dimension, pattern, and profile shall be collected and used as a blueprint
for the relocation channel design. A detailed design plan of the relocation stream shall be
submitted to this office for review prior to construction, including clearing activities, at this site
(Section C, Impact Site #4&#5).

iii. Vegetation used to stabilize banks shall be limited to native woody
species, and should include establishment of a 50 foot wide vegetated buffer on the relocated
channel. Stream banks will be planted with native vegetation that represents both woody (trees
and shrubs) and herbaceous species. Species selection will be based on a survey of the
vegetation from the approved reference reach. Survival of woody species planted at the stream
mitigation sites should be at least 320 trees/acre through year three. A ten percent mortality rate
will be accepted in year four (288 trees/acre) and another ten percent in year five resulting in a
required survival rate of 260 trees/acre through year five.

iv. The permittee shall monitor the stream relocation mitigation site for a
period of five years starting the year following construction. Monitoring data at the site should
include the following: reference photos, plant survival and channel stability. Data shall be
collected each year for 5 years at the same time of year. No less than two (2) bankfull flow
events must be documented through the required 5-year monitoring period. If less than 2
bankfull events occur during the first 5 years, monitoring will continue until the second bankfull
event is documented. The bankfull events must occur during separate monitoring years.

V. If within any monitoring year, bank or stream stability is not acceptable as
determined by the Corps of Engineers, and remedial action required by the Corps of Engineers is
performed, the five-year monitoring period of the affected portions of the stream will start again
at monitor year one. The permittee will coordinate all stream mitigation remedial activities with
the Corps of Engineers, Wilmington District, prior to taking any remedial action. The permittee
will submit a brief written report with representative photographs within 90 days after the
monitoring year is completed.

Vi. The permittee shall provide the Corps of Engineers, Wilmington District
with a stream mitigation construction sequencing schedule within 30 days following the project
preconstruction meeting. The plan, shall at a minimum, indicate a date of start of construction at
the relocation site, grading schedule, planting schedule, completion of construction, monitoring
schedule, and a date of potential diversion into the new channel.

Vil. The permittee and/or current and subsequent property owners shall
maintain the mitigation site in its natural condition, as altered by work in the mitigation plan, in
perpetuity. Prohibited activities within the mitigation site specifically include, but are not limited
to: the construction or placement of roads, walkways, buildings, signs, or structures of any kind
(i.e., billboards, interior fences, etc.); filling, grading, excavation, leveling, or any other earth



moving activity or activity that may alter the drainage patterns on the property; the cutting,
mowing, destruction, removal, or other damage of any vegetation; disposal or storage of any
debris, trash, garbage, or other waste material; except as may be authorized by the mitigation
plan, or subsequent modifications that are approved by the Corps of Engineers, Wilmington
District. In addition, the permittee shall take no action, whether on or off the mitigation property,
which will adversely impact the wetlands or streams on the mitigation property, except as
specifically authorized by this permit, or subsequent modifications that are approved by the
Corps of Engineers, Wilmington District.

d.  The permittee shall mitigate for 6924 linear feet of unavoidable impacts to
important stream channel associated with this project by restoring 10,751 linear feet of stream
channel in the Yadkin River Basin. 6,183 linear feet of perennial stream shall be restored at the
Key Branch Mitigation Site in the Yadkin River Basin (Cataloging Unit 03040104). The stream
restoration shall be constructed in accordance with the final mitigation plans that will be
submitted and approved by the Corps of Engineers, Wilmington District prior to construction.
The final plans should be based on the 60% design plans submitted to the Corps District on 6
September 2002. 4,568 linear feet of perennial stream shall be restored at the Haithcock Road
Mitigation site in the Yadkin River Basin (Cataloging Unit 03040104). The stream restoration
shall be constructed in accordance with the final mitigation plans that will be submitted and
approved by the Corps of Engineers, Wilmington District prior to construction.

e.  The permittee shall mitigate for 351 linear feet of unavoidable impacts to
important stream channel associated with this project by restoring 702 linear feet of stream
channel in the Lumber River Basin (Cataloging Unit 03040203). The stream restoration shall be
constructed at the Myrich’s Pond Mitigation Site as identified in the Myrick’s Pond Mitigation
Plan, dated October 2002. The stream restoration shall be constructed in accordance with the
final mitigation plans that will be submitted and approved by the Corps of Engineers,
Wilmington District prior to construction.

f. In addition to the stipulation in items d. and e. above, the following stipulation
shall also apply to these mitigation sites:

1. The proposed stream restoration design shall be based on an approved stable
reference reach. Baseline data on the reference reach channel dimension, pattern, and profile
shall be collected and used as a blueprint for the channel restoration design. A detailed final
design plan of the stream restoration shall be submitted to the Corps of Engineers, Wilmington
District for review and approval prior to construction.

1l. The development of a monitoring plan for the design reach that would
assesses geomorphologic and biological parameters will be required and shall be in keeping with
“Stream Mitigation Guidelines”, dated April 2003. The monitoring plan should include the
protocol and provisions for providing reference photographs, channel stability analysis and
biological data on a yearly basis. Reference photographs, both longitudinal and lateral, should
be taken at least twice a year, preferably in winter and summer and at permanently established
locations. Perpendicular transects or cross sections should be permanently established at



selected points on the designed reach where channel width, depth, cross-sectional area, and
lateral photographs will be collected and provided in the annual monitoring reports. Cross
sections shall be established once every 20 bank-full widths and will be divided evenly between
riffle and pool bed features. Additional cross sections should be considered for areas where there
are structures or other areas where there is a chance of failure.

1il. An as-built plan will be required for the design reach. The as-built should
also include longitudinal profile (three longitudinal profiles, each covering 20 bankfull-widths)
data for the design reach, that should be monitored and data recorded annually. Design reach
channel geometry measurements should also be a part of the as-built information. They will
include sinuosity, meander wavelength, belt width, meander width ratio and radius of curvature.
This plan should also show the location of all proposed attendant features, e.g. in-stream, bank
protection or grade control structures, and the location of all sampling plots, transects,
photography reference points, etc.

g.  The permittee shall mitigate for 2.1 acres of unavoidable impacts to riverine
wetlands within the Lumber River Basin (Hydrologic Catalog Unit 03040203) by providing 2.5
acres of riverine wetland restoration at the Myrick’s Pond Site as identified in the Myrick’s Pond
Mitigation Plan, dated October 2002. In addition, the following stipulations shall apply to this
mitigation site: '

oL The permittee shall identify a reference site that is adjacent to or near the
proposed restoration site and will not be impacted by the proposed highway construction. The
applicant will coordinate a field meeting with the Corps of Engineers to approve the reference
site selection prior to final mitigation design and restoration of the mitigation site. Baseline data
on the reference site hydrology, surface elevations, and vegetation shall be collected and used as
a blueprint for the wetland restoration design. A detailed design plan of the wetland restoration
shall be submitted to this office for review prior to construction, including clearing activities, at
this site.

1l. To meet the success criteria, the monitoring data must show that for each
normal precipitation year within the monitoring period, the site exhibits saturation within the
upper 12 inches of the soil surface for a minimum of 12.5% or 28 days, or greater consecutive
day duration during the growing season and inundation must occur 5 out of 10 years or 50% of
the years monitored, at a minimum frequency. Baseline hydrologic date shall be obtained from
the reference site, which can be used to support the mitigation site’s hydrology success. WETS
tables for Richmond County will be utilized as appropriate to determine normal precipitation
years.

1ii. If there are no normal precipitation years during the first five years of
monitoring, to meet performance criteria, the permittee will continue to monitor hydrology on the
site until it shows that the site has been inundated or saturated as described above during a

normal precipitation year.



1v. The mitigation site shall be suitably graded to promote the establishment
of planted wetland vegetation. If mineral soil is exposed at the desired restoration grade, the site
should be graded to at least minus one-foot and brought back to grade by providing at least one
foot of wetland topsoil. If organic soil is exposed at the desired restoration grade, the soil should
be disked or suitability prepared for planting. Every effort must be made to utilize the topsoil
from the impacted wetlands on this project to promote wetland re-vegetation.

V. The mitigation site will be planted with native vegetation that represents
both woody (trees and shrubs) and herbaceous species. Species selection will be based on a
survey of the vegetation from the approved reference site. Survival of woody species planted at
the mitigation site must be at least 320 trees/acre through year three. A ten percent mortality rate
will be accepted in year four (288 trees/acre) and another ten percent in year five resulting in a
required survival rate of 260 trees/acre through year five.

vi. Vegetation monitoring must begin in the spring just after leaf-out.
Permanent randomly located sample plots shall be established at the mitigation site. Plot size
should be based on established standards for sampling vegetation planted at the target densities,
usually 0.05 acre (50-foot X 50-foot). A minimum of three vegetation sampling plots shall be
established at the site. After the first year of monitoring, the sample size (number of plots) shall
be checked by use of statistical methods used to identify adequate sample size and if necessary
adjusted. The planted tree stock shall be marked by use of tree marking paint and/or tree tags for
identification and sampling. Plants that have colonized the sample plot should be identified and
noted in the monitoring report but not used in the planted vegetation monitoring calculations.
Plant recruitment should be calculated as a separate item and corrective measures may need to be
taken if the volunteers are undesirable or are jeopardizing the survival of the planted stock. The
measurement of planted stock survival using stem density will be acceptable provided that only
planted stock is counted. In addition, in order to get an indication of health and vigor of the
planted stock, general observations of lateral plant growth, leaf and bud development should also
be annotated in the reports.

Vil. Continually recording monitoring wells, surface gauges and/or
piezometers shall be developed in the reference site and restoration site and be of sufficient
numbers and adequately spaced to measure the extent, frequency and duration of the site
inundation/saturation. This will aid in quickly identifying problem areas for remediation and
determine the hydrologic success of the mitigation effort. The permittee must comply with
USACE WRP Technical Note HY-IA3.1 for installation and development of the monitor wells
and/or piezometers. Monitor wells shall be visited frequently to avoid lengthy down time of
non-functioning wells and maintenance shall be scheduled in such a way as to minimize any
down time for repairs or replacement. Lengthy down time of wells during the growing season
may result in the extension of the monitoring period in order to fill in gaps in the data.

viii. The permittee and/or current and subsequent property owners shall
maintain the mitigation site in its natural condition, as altered by work in the mitigation plan, in
perpetuity. Prohibited activities within the mitigation site specifically include, but are not limited
to: the construction or placement of roads, walkways, buildings, signs, or structures of any kind



(i.e., billboards, interior fences, etc.); filling, grading, excavation, leveling, or any other earth
moving activity or activity that may alter the drainage patterns on the property; the cutting,
mowing, destruction, removal, or other damage of any vegetation; disposal or storage of any
debris, trash, garbage, or other waste material; except as may be authorized by the mitigation
plan, or subsequent modifications that are approved by the Corps of Engineers, Wilmington
District. In addition, the permittee shall take no action, whether on or off the mitigation property,
which will adversely impact the wetlands or streams on the mitigation property, except as
specifically authorized by this permit, or subsequent modifications that are approved by the
Corps of Engineers, Wilmington District.

h.  The permittee shall mitigate for 21 acres of unavoidable impacts to riverine
wetlands and 6.7 acres of non-riverine wetlands within the Yadkin River Basin (Hydrologic
Catalog Units 03040104 & 03040201) by restoring, at a minimum, 55.4 acres of riverine wetlands
at the Key Branch Mitigation Site as described in the report entitled “Key Branch Wetland
Mitigation Plan” dated August 24, 2001. In addition, the following stipulations shall apply to this
mitigation site:

i. To meet the success criteria, the monitoring data must show that for each
normal precipitation year within the monitoring period, the site exhibits saturation within the
upper 12 inches of the soil surface for a minimum of 12.5% or 31 days, or greater consecutive
day duration during the growing season and inundation must occur 5 out of 10 years or 50% of
the years monitored, at a minimum frequency. Baseline hydrologic date shall be obtained from
the reference site, which can be used to support the mitigation site’s hydrology success. WETS
tables for Moore County will be utilized as appropriate to determine normal precipitation years.

il. The mitigation site will be planted with native vegetation that represents
both woody (trees and shrubs) and herbaceous species. Species selection will be based on a
survey of the vegetation from the reference sites. Survival of woody species planted at the
mitigation site should be at least 320 trees/acre through year three. A ten percent mortality rate
will be accepted in year four (288 trees/acre) and another ten percent in year five resulting in a
required survival rate of 260 trees/acre through year five.

iii. Vegetation monitoring must begin in the spring just after leaf-out.
Permanent randomly located sample plots shall be established at the mitigation site. Plot size
should be based on established standards for sampling vegetation planted at the target densities,
usually 0.05 acre (50-foot X 50-foot). A minimum of eight vegetation sampling plots shall be
established at the site. After the first year of monitoring, the sample size (number of plots) shall
be checked by use of statistical methods used to identify adequate sample size and if necessary
adjusted. The planted tree stock shall be marked by use of tree marking paint and/or tree tags for
identification and sampling. Plants that have colonized the sample plot should be identified and
noted in the monitoring report but not used in the planted vegetation monitoring calculations.
Plant recruitment should be calculated as a separate item and corrective measures may need to be
taken if the volunteers are undesirable or are jeopardizing the survival of the planted stock. The
measurement of planted stock survival using stem density will be acceptable provided that only
planted stock is counted. In addition, in order to get an indication of health and vigor of the



planted stock, general observations of lateral plant growth, leaf and bud development should also
be annotated in the reports.

iv. Continually recording monitoring wells, surface gauges and/or
piezometers shall be developed in the reference sites (four wells) and restoration site (eight
wells) and be adequately spaced to measure the extent, frequency and duration of the site
inundation/saturation. This will aid in quickly identifying problem areas for remediation and
determine the hydrologic success of the mitigation effort. The permittee must comply with
USACE WRP Technical Note HY-IA3.1 for installation and development of the monitor wells
and/or piezometers. Monitor wells shall be visited frequently to avoid lengthy down time of
non-functioning wells and maintenance shall be scheduled in such a way as to minimize any
down time for repairs or replacement. Lengthy down time of wells during the growing season
may result in the extension of the monitoring period in order to fill in gaps in the data.

v. Except as described in the mitigation plan, no activities shall be initiated,
conducted or allowed on the Key Branch Mitigation Site that may disturb, impair, alter, and/or
modify the hydrology, vegetation and/or hydric soils of any of the existing wetland areas,
including any restored wetlands.

i.  The permittee and/or current and subsequent property owners shall maintain the
Key Branch Mitigation Site, Myrick’s Pond Mitigation Site, Haithcock Road Stream Mitigation
Site and the on-site mitigation sites in their natural conditions, as altered by work in the
mitigation plans, in perpetuity. Prohibited activities within the mitigation sites specifically
include, but are not limited to: the construction or placement of roads, walkways, pathways,
buildings, signs, or structures of any kind (i.e., billboards, interior fences, etc.); filling, grading,
excavating, leveling, or any other earth moving activity that may alter the drainage patterns on
the property; the cutting, mowing, destruction, removal, or other damage of any vegetation;
disposal or storage of any debris, trash, garbage, or other waste material; except as may be
approved by the Corps of Engineers. In addition, the permittee and/or current and subsequent
property owners shall take no action, whether on or off the mitigation properties, which will
adversely impact the wetlands or streams on the mitigation sites, except as specifically authorized
by this permit, or subsequent modifications that are approved by the Corps of Engineers,
Wilmington District.

j. The applicant shall protect all compensatory mitigation sites from future
alterations by placing conservation covenants and restrictions running with the land and recorded
with the deed, conveyance, or transfer. The Corps shall approve the language of conservation
covenants and restrictions, prior to recordation. The applicant shall record the conservation
covenants and restrictions within 4 months after obtaining the land interest. The conservation
covenants and restrictions shall be recorded in the land records of their respective counties prior
to the start of the mitigation construction of the mitigation sites. The applicant shall submit a
copy of the fully executed and recorded deed, with the liber and folio number stamped, thereon,
and property plat to the Corps within 30 days following recordation. Upon any offers for
purchase, transfer, or grant of the mitigation sites, the purchaser, offerer, or grantee must receive
notification that the covenants and restrictions are included in the deed. These covenants and



restrictions should include prohibitions against any discharges of dredged or fill material,
permanent flooding, discharges of untreated stormwater, excavation, tree cutting, removal of
vegetation, or construction within the area of easement, as displayed on the plat map which
describes the property being conveyed, granted, or transferred, except as authorized by the Corps.
The Corps shall approve any alteration of the language or restrictions in the covenants and
restrictions.

3. When final design plans are completed for TIP R-2231 and R3303, any necessary
permit modification requests shall be submitted to the Corps of Engineers and the North Carolina
Division of Water Quality (NCDWQ). If necessary, a public notice describing the modifications
and any additional impacts associated with the modifications will be circulated for public review
and comment. Final design plans shall reflect all appropriate avoidance and minimization
measures taken to lessen the project impacts on aquatic resources. The permittee shall submit a
compensatory mitigation plan for proposed additional impacts within streams and wetlands
associated with the proposed modifications. Construction within streams and wetlands on TIP
R-2231 and R-3303 shall begin only after approval by the Corps of Engineers of the modified
impacts.

4. Prior to commencing construction within jurisdictional waters of the United States for
any portion of the proposed highway project, the permittee shall forward the latest version of
project construction drawings to the Corps of Engineers, Wilmington Regulatory Field Office
NCDOT Regulatory Project Manager. Half-size drawings will be acceptable.

5. The permittee shall schedule a meeting between its representatives, the contractor's
representatives, and the Corps of Engineers, Wilmington Regulatory Field Office NCDOT
Regulatory Project Manager, prior to any work within jurisdictional waters and wetlands to
ensure that there is a mutual understanding of all of the terms and conditions contained within
this Department of the Army Permit. The permittee shall notify the Corps of Engineers Project
Manager a minimum of thirty (30) days in advance of the scheduled meetings in order to provide
that individual with ample opportunity to schedule and participate in the required meetings.

6. The permittee and its contractors and/or agents shall not excavate, fill, or perform
mechanized landclearing at any time in the construction or maintenance of this project within
waters and/or wetlands, or cause the degradation of waters and/or wetlands, except as authorized
by this permit, or any modification to this permit. There shall be no excavation from, waste
disposal into, or degradation of, jurisdictional wetlands or waters associated with this permit
without appropriate modification of this permit, including appropriate compensatory mitigation.
This prohibition applies to all borrow and fill activities connected with this project.

7. To ensure that all borrow and waste activities occur on high ground and do not result
in the degradation of adjacent wetlands and streams, except as authorized by this permit, the
permittee shall require its contractors and/or agents to identify all areas to be used to borrow
material, or to dispose of dredged, fill, or waste material. The permittee shall ensure that all such
areas comply with the preceding condition (*.) of this permit, and shall require and maintain
documentation of the location and characteristics of all borrow and disposal sites associated with



this project. This information will include data regarding soils, vegetation and hydrology
sufficient to clearly demonstrate compliance with the preceding condition (*.). All information
will be available to the Corps of Engineers upon request. NCDOT shall require its contractors to
complete and execute reclamation plans for each waste and borrow site and provide written
documentation that the reclamation plans have been implemented and all work is completed.
This documentation will be provided to the Corps of Engineers within 30 days of the completion
of the reclamation work.

8. The permittee shall comply with the conditions specified in the water quality
certification, No. 3419, issued by the North Carolina Division of Water Quality on April 1, 2003.

9. The permittee shall place the inverts of culverts and other structures greater than 48
inches in diameter in waters, streams, and wetlands one foot below the bed of the stream to allow
low flow passage of water and aquatic life, unless providing passage would be impractical and
the Corps of Engineers has waived this requirement. For culverts 48 inches in diameter or
smaller, culverts must be buried below the bed of the stream to a depth equal to or greater than
20 percent of the diameter of the culvert. Design and placement of culverts and other structures
including temporary erosion control measures shall not be conducted in a manner that may result
in dis-equilibrium of wetlands or streambeds or banks, adjacent to, upstream or downstream of
the structures.

10. The permittee shall use appropriate sediment and erosion control practices which
equal or exceed those outlined in the most recent version of the “North Carolina Sediment and
Erosion Control Planning and Design Manual” to assure compliance with the appropriate
turbidity water quality standard (50 NTU's in all streams and rivers, and 25 NTU’s in all lakes).

11. The permittee shall remove all sediment and erosion control measures placed in
wetlands or waters, and shall restore natural grades in those areas, prior to project completion.

12. The permittee shall take measures to prevent live or fresh concrete from coming into
contact with any surface waters until the concrete has hardened.

13. If the permittee discovers any previously unknown historic or archeological remains
while accomplishing the authorized work, he shall immediately stop work and notify the
Wilmington District Engineer who will initiate the required State/Federal coordination.

14. No excavated or fill material shall be placed at any time in waters or wetlands outside
the authorized permit area, nor will it be placed in any location or in any manner so as to impair
surface water flow into or out of any wetland area.

15. The permittee shall maintain the authorized work in good condition and in
conformance with the terms and conditions of this permit. The permittee is not relieved of this
requirement if he abandons the permitted activity without transferring it to a third party.



16. All fill material shall be clean and free of any pollutants except in trace quantities.
Metal products, organic materials, or unsightly debris will not be used.

17. This Department of the Army permit does not obviate the need to obtain other
Federal, State, or local authorizations required by law.

18. In issuing this permit, the Federal Government does not assume any liability for:

a.

Damages to the permitted project or uses thereof as a result of other permitted or
unpermitted activities or from natural causes.

Damages to the permitted project or uses thereof as a result of current or future
Federal activities initiated on behalf of the general public.

Damages to other permitted or un-permitted activities or structures caused by the
authorized activity.

Design and construction deficiencies associated with the permitted work.

Damage claims associated with any future modification, suspension, or revocation
of this permit.

10



Michael F. Easley, Governor
William G. Ross Jr., Secretary
North Carolina Department of Environment and Natural Resources

Alan W. Klimek, P.E. Director
Division of Water Quality

April 1, 2003

Dr. Gregory J. Thorpe, PhD, Manager
Planning and Environmental Branch

North Carolina Department of Transportation
1548 Mail Service Center

Raleigh, North Carolina, 27699-1548

Dear Dr. Thorpe:

Re: 401 Water Quality Certification Pursuant to Section 401 of the Federal Clean Water Act,
Proposed Ellerbe Bypass and Ellerbe Connector (NC 73 Extension) in Richmond and Montgomery Countles.
WQC Project No. 000874 -

Attached hereto is a copy of Certification No. 3419 issued to The North Carolina Department of Transportation
dated April 1, 2003.

If we can be of further assistance, do not hesitate to contact us.

.Sincerely,

- Attachments

cc:  Wilmington District Corps of Engineers
Corps of Engineers Wilmington Field Office
DWQ Fayetteville Regional Office
Central Files
File Copy

N. C. Division of Water Quality 1650 Mail Service Center Raleigh, NC 27699-1650 (919) 733-1786
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Michael F. Easley, Governor
William G. Ross Jr., Secretary

.

North Carolina Department of Environment and Natural Resources

Alan W. Klimek, P.E. Director

NORTH CAROLINA 401 WATER QUALITY CERTIFICATION

THIS CERTIFICATION is issued in conformity with the requirements of Section 401 Public Laws 92-500 and

95-217 of the United States and subject to the North Carolina Division of Water Quality (DWQ) Regulations in 15

NCAC 2H, Section .0500. This certification authorizes the NCDOT to place fill material in 29.81 acres of

jurisdictional wetlands and 7600 linear feet of streams in Richmond and Montgomery Counties. The project shall be
constructed pursuant to the application dated February 14, 2003 to construct the Ellerbe Bypass (TIP R-2231) and

the Ellerbe Connector (TIP R-3303) in Richmond and Montgomery Counties and the impacts shall occur has

described below.

Wetland Impacts in the Yadkin River Basin

N. C. Division of Water Quality

Section Riverine Non-Riverine Total

. (acres) (acres) (acres)
Section A 8.01 4.28 12.29
Section B 5.68 2.38 8.06
-| Section CA 0.00 0.00 0.00
Section CB 6.02 0.00 6.02
R-3303 1.32 0.00 1.32
Total 21.03 6.66 27.69

Wetland Impacts in the Lumber River Basin

Section Riverine Non-Riverine Total

(acres) (acres) (acres)
Section A 0.00 0.00 0.00
Section B 0.25 0.00 0.25
Section CA 1.87 0.00 1.87
Section CB 0.00 0.00 0.00
R-3303 0.00 ~ 0.00 0.00
Total 2.12 0.00 212

Surface Water Impacts for the Yadkin River Basin
Section  Stream Natural Offsite
Impacts Channel Mitigation
(linear feet) Design Requirement
(linear feet) (1:1 Ratio)

Section A 2335 0 2335
Section B 1854 0 1854
Section CA 0 0 0
Section CB 2693 676 2017
R-3303 367 0 367
Total 7249 -676 6573

1650 Mail Service Center

Raleigh, NC 27699-1650

(919) 733-1786



Michael F. Easley, Governor
William G. Ross Jr., Secretary
North Carolina Department of Environment and Natural Resources

Alan W. Klimek, P.E. Director

Surface Water Impacts for the Lumber River Basin

Section Impacts Ponds On-Site Mitigation
(linear feet) (acres) Natural Required
Channel
Design
(linear feet)
Section A 0 0 0
Section B 0 12.36 1066 -1066
Section CA 351 0 351
Section CB 0 0 0
R-3303" 0 0 0
Total 351 12.36 , 1066 -715

The application provides adequate assurance that the discharge of fill material into the waters of Yadkin and Lumber
River Basins in conjunction with the proposed development will not result in a violation of applicable Water Quality

Standards and discharge guidelines. Therefore, the State of North Carolina certifies that this activity will not violate
the applicable portions of Sections 301, 302, 303, 306, 307 of PL 92-500 and PL 95-217 if conducted in accordance

with the application and conditions hereinafter set forth.

This approval is only valid for the purpose and design that you submitted in your application, as described in the
Public Notice. Should your project change, you are required to notify the DWQ and you may be required to submit
a new application. If the property is sold, the new owner must be given a copy of this Certification and approval
letter, and is thereby responsible for complying with all the conditions. If any additional wetland impacts, or stream
impacts, for this project (now or in the future) exceed one acre or 150 linear feet, respectively, additional
compensatory mitigation may be required as described in 15A NCAC 2H .0506 (h) (6) and (7). For this approval to
remain valid, you are required to comply with all the conditions listed below. In addition, you should obtain all °
other federal, state or local permits before proceeding with your project including (but not limited to) Sediment and
Erosion control, Coastal Stormwater, Non-discharge and Water Supply watershed regulations. This Certification
shall expire three years from the date of the cover letter from DWQ or on the same day as the expiration date of the
corresponding Corps of Engineers Permit, whichever is sooner.

‘Condition(s) of Certification:

1. Appropriate sediment and erosion control practices which equal or exceed those outlined in the most
recent version of the "North Carolina Sediment and Erosion Control Planning and Design Manual" or the
"North Carolina Surface Mining Manual"” whichever is more appropriate (available from the Division of
Land Resources (DLR) in the DENR Regional or Central Offices) shall be in full compliance with all
specifications governing the proper design, installation and operation and maintenance of such Best
Management Practices in order to assure compliance with the appropriate turbidity water quality standard
(50 NTUs in all fresh water streams and rivers not designated as trout waters; 25 NTUs in all lakes and
reservoirs, and all saltwater classes; and 10 NTUs in trout waters);

2. Sediment and erosion control measures shall not be placed in wetlands or waters to the maximum extent
practicable. If placement of sediment and erosion control devices in wetlands and waters is unavoidable,
they shall be removed and the natural grade restored within two months of the Division of Land Resources

has released the project;

N. C. Division of Water Quality 1650 Mail Service Center Raleigh, NC 27699-1650 (919) 733-1786
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Michael F. Easley, Governor
William G. Ross Jr., Secretary

§ North Carolina Department of Environment and Natural Resources
%) Alan W. Klimek, P.E. Director
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3. If an environmental document is required, this Certification is not valid until a FONSI
or ROD is issued by the State Clearinghouse. All water quality-related conditions of the FONSI or ROD
shall become conditions of this Certification;

4. Measures shall be taken to prevent live or fresh concrete from coming into contact with
waters of the state until the concrete has hardened;

5. There shall be no excavation from or waste disposal into jurisdictional wetlands or waters associated with
this permit without appropriate modification of this certification. Should waste or borrow sites be located
in wetlands or stream, compensatory mitigation will be required since it is a direct impact from road
construction activities.

6.  All channel relocations will be constructed in a dry work area, and stabilized before stream flows are
diverted. Channel relocations will be completed and stabilized prior to diverting water into the new

- channel. . Whenever.possible, channel relocations shall be allowed to stabilize for an entire growing™ o

season. Vegetation used for bank stabilization shall be limited to native woody species, and should
include establishment of a 30 foot wide wooded and an adjacent 20 foot wide vegetated buffer on both
sides of the relocated channel to the maximum extent practical. A transitional phase incorporating coir
fiber and seedling establishment is allowable. Also, rip rap may be allowed if it is necessary to maintain
the physical integrity of the stream, but the applicant must provide written justification and any
calculations used to determine the extent of rip-rap coverage requested.

7. Compensatory mitigation of 55.38 acres shall be done for 27.69 acres of impacts to jurisdictional wetlands
in the Yadkin River Basin. In addition, 2.45 acres of compensatory mitigation shall be provided to offset
2.12 acres of jurisdictional wetlands in the Lumber River Basin. The mitigation shall be provided as

described below.

Mitigation Site | Acres of WL Type of River Basin Acres of Mitigation
Debited from Mitigation Credited
Site

Key Branch

Mitigation Site 55.38 Restoration Yadkin 55.38

Myrick Pond

Mitigation Site 2.45 Restoration Lumber 2.45

Total 57.83

8. For the construction activities for the bridge located from Station 190+00 to 191+53, the NCDOT shall
strictly adhere to sediment and erosion control Best Management Practices as described for High Quality
Waters entitled "Design Standards in Sensitive Watersheds" (15A NCAC 04B .0024) throughout design

and construction of the project.

N. C. Division of Water Quality 1650 Mail Service Center Raleiah. NC 27699-1650 1910\ 733-178A
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’ William G. Ross Jr., Secretary
North Carolina Department of Environment and Natural Resources

Alan W. Klimek, P.E. Director

Compensatory mitigation for impacts to streams shall be done for 7249 linear feet of stream impact in the
Yadkin Basin and 351 linear feet of impact in the Lumber Basin, at a replacement ratio of 1:1. The
mitigation shall be provided as described below.

Mitigation Site | Linear Feet of Type of River Basin Acres of Mitigation
Streams Mitigation Credited
Debited from
Site
Sites 3 & 6 in Onsite
Section B 676 Restoration Yadkin 676
Key Branch Offsite
Mitigation Site 6183 Restoration Yadkin 6183
Haithcock Offsite
Mitigation Site 390 Restoration Yadkin 390
Myrick Pond Onsite
Site 351 Restoration Lumber 351
Total 7600

A final plan for the Haithcock Mitigation Site shall be submitted, and written approval received from the
NC Division of Water Quality, by October 1, 2003.

A final plan for the Key Branch Mitigation Site shall be submitted, and written approval received from the
NC Division of Water Quality, by October 1, 2003.

No construction activities related to the section of the Ellerbe Connector (NC 73 Extension, TIP R-3303)
located in Richmond County are authorized by this certification. Prior to any construction actjvities
related to the Ellerbe Connector (NC 73 Extension, TIP R-3303) a modification to this certification is
required. A submittal of a modification request, with seven copies, and corresponding fees will have to be
submitted to the North Carolina Division of Water Quality.

Upon completion of the project, the NCDOT shall complete and return the enclosed "Certification of
Completion Form" to notify DWQ when all work included in the 401 Certification has been completed.
The responsible party shall complete the attached form and return it to the 401/Wetlands Unit of the
Division of Water Quality upon completion of the project.

Placement of culverts and other structures in waters, streams, and wetlands must be placed below the
elevation of the streambed to allow low flow passage of water and aquatic life unless it can be shown to
DWAQ that providing passage would be impractical. Design and placement of culverts and other structures
including temporary erosion control measures shall not be conducted in a manner that may result in dis-
equilibrium of wetlands or stream beds or banks, adjacent to or upstream and down stream of the above
structures. The applicant is required to provide evidence that the equilibrium shall be maintained if

requested in writing by DWQ.

The permittee shall require its contractors (and/or agents) to comply with all of the terms of this
certification, and shall provide each of its contractors (and/or agents) a copy of this certification.

N. C. Division of Water Quality 1650 Mail Service Center Raleigh. NC 27699-1650 (919) 733-1786
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Violations of any condition herein set forth shall result in revocation of this Certification and may result
in criminal and/or civil penalties. This Certification shall become null and void unless the above
conditions are made conditions of the Federal 404 and/or Coastal Area Management Act Permit. This
Certification shall expire upon the expiration of the 404 or CAMA permit.

If this Certification is unacceptable to you have the right to an adjudicatory hearing upon written request within sixty
(60) days following receipt of this Certification. This request must be in the form of a written petition conforming to
Chapter 150B of the North Carolina General Statutes and filed with the Office of Administrative Hearings, P.O. Box
27447, Raleigh, N.C. 27611-7447. If modifications are made to an original Certification, you have the right to an
adjudicatory hearing on the modifications upon written request within sixty (60) days following receipt of the
Certification. Unless such demands are made, this Certification shall be final and binding.

This the 1* day of April 2003

DIVISION OF WATER QUALITY

WQC No. 3419

N. C. Division of Water Quality 1650 Mail Service Center Raleiah. NC 27699-1650 {919) 733-178A



Michael F. Easley, Governor
William G. Ross Jr., Secretary
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Alan W. Klimek, P.E. Director

Certificate of Completeness

DWQ Project No.: County:

Applicant:

Project Name:

Date of Issuance of 401 Water Quality Certification:

Certificate of Completion

Upon completion of all work approved within the 401 Water Quality Certification or applicable Buffer Rules, and
any subsequent modifications, the applicant is required to return this certificate to the 401/Wetlands Unit, North
Carolina Division of Water Quality, 1650 Mail Service Center, Raleigh, NC, 27699-1621. This form may be
returned to DWQ by the applicant, the apphcant s authorized agent, or the Pl'O_]CCt Engmeer It is not necessary to
send certificates from all of these.

Applicant’s Certification

I, , hereby state that, to the best of my abilities, due care and diligence
was used in the observation of the construction such that the construction was observed to be built within substantial
compliance and intent of the 401 Water Quality Certification and Buffer Rules, the approved plans and
specifications, and other supporting materials.

Signature: Date:
Agent’s Certification
I, , hereby state that, to the best of my abilities, due care and diligence

was used in the observation of the construction such that the construction was observed to be built within substantial
compliance and intent of the 401 Water Quality Certification and Buffer Rules, the approved plans and
specifications, and other supporting materials.

Signature: Date:

If this project was designed by a Certified Professional

I, , as a duly registered Professional (i.e., Engineer,
Landscape Architect, Surveyor, ect.) in the State of North Carolina, having been authorized to observe (periodically,
weekly, full time) the construction of the project, for the Permittee hereby state that, to the best of my abilities, due
care and diligence was used in the observation of the construction such that the construction was observed to be built
within substantial compliance and intent of the 401 Water Quality Certification and Buffer Rules, the approved
plans and specifications, and other supporting materials.

Signature Registration No.

Date

N. C. Division of Water Qiality 1650 Mail Service Cantar Ralainh NI 97R00-1AEN [/Q10\ 722.179a
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Appendix B Morphological Measurement Table

Variables Existing Proposed USGS Station Reference Reach
Channel Reach
1. Stream type
E5 E5 N/A E5
2. Drainage area
160 Ac (0.25mi?) 160 - 193 Ac 160 Ac (0.25mi%)
3. Bankfull width
5.1ft 5.2 ft 5.1ft
4. Bankfull mean depth
0.5 ft 0.4 ft 0.5 ft
5. Width/depth ratio
10.2 13 10.2
6. Bankfull cross-sectional area
221 221 2.2 2
7. Bankfull mean velocity
3.7 ft/s 3.7 ft/s 3.7 ft/s
8. Bankfull discharge, cfs
8.1 ft%s 8.1 fts 8.1 cfs
9. Bankfull max depth
0.8 ft 0.7 ft 0.8 ft
10. Width of floodprone area
180 ft 150 - 180 ft 180 ft
11. Entrenchment ratio
112 88 112
12. Meander length
40 ft . 30 - 50 ft 40 ft

13. Ratio of meander length to bankfull
width 7.8 7.7 7.8

14. Radius of curvature

12 ft 12 ft 12 ft
15. Ratio of radius of curvature to bankfull
width 2.4 2.3 24
16. Belt width
10 - 20 ft 15-20 ft 10 - 20 ft
17. Meander width ratio
2.9 3.4 2.9
18. Sinuosity (stream length/valley length)
1.10 1.16 1.10
19. Valley slope
1.30% 1.30% 1.30%
20. Average slope
0.90% 0.80% 0.90%
21. Pool slope
0.30% 0.00% 0.30%
22. Ratio of pool slope to average slope
0.33 0.38 0.33
23. Maximum pool depth
1.4 ft 1.2 ft 1.4 ft
24. Ratio of pool depth to average
bankfull depth 28 2.2 28
25. Pool width
5-6ft 5.8 it : 5-6ft
26. Ratio of pool width to bankfull width
1.08 1.11 1.08
27. Pool to pool spacing
25 ft 25 ft 25 ft

28. Ratio of pool to pool spacing to
bankfull width 4.9 4.8 4.9
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PROJECT #: 8.T550803 (R-2231B)
COUNTY: RICHMOND
DESCRIPTION: US 220 BYPASS FROM SOUTH OF
' SR 1455 TO NORTH OF NC 73
STREAM: TRIBUTARY TO ROCKY FORD BRANCH

NATURAL STREAM DESIGN
Sta 140+60 —L- (Rt) — Sta 144+00 —L- (Lt)

The proposed new location of the US 220 Bypass (Ellerbe Bypass) will result in the
impact (draining) of an existing pond at Sta 141+00 —L-. Once the pond is drained, it is
proposed to use the area as a mitigation site including the construction of a natural
stream. The stream that feeds the pond is a tributary to Rocky Ford Branch. The stream
will be designed/classified based on Dave Rosgen’s principles and techniques for river
morphology. ' o

The existing stream drains 160 acres at the head of the pond up to 193 acres at the outlet.
The basin is rural and is located in the Sandhills hydrologic region. The basin drains
pine/hardwood forest and agricultural fields. The existing stream was determined stable,
undisturbed and was therefore used for the reference stream. The reference reach was
located at the head of the existing pond.

The stream reference reach was surveyed to determine its morphological characteristics.
These characteristics include bankfull area, depth, width and discharge. This information
was then compared to data generated from the NC Stream Restoration Institute’s regional
equations for bankfull characteristics. The Piedmont region was used with the NCSRI
equations and prorated for the Sandhills region. The USGS Rural WRI Report 99-4114
was used to establish the prorated ratios between the Piedmont and Sandhills regions.
Data was also analyzed using the HEC-RAS modeling system to compare the accuracy of
the characteristics between the surveyed reach and the regional equations.

The reference reach bed material was found to be fine to medium sand. The shear stress
and sediment transport properties for sand were analyzed. Shear stresses for the proposed
and reference stream were calculated based on velocities and flow depths generated from
the HEC-RAS modeling system. This information was then compared to values for
critical velocity and shear stress for sand in the HEC-15 and HDS-5 manuals from the
FHA. The comparison showed the proposed stream to be within acceptable velocity and
shear stress limits that would allow proper sediment transport under bankfull conditions.
Sediment transport characteristics were also analyzed using the Shields diagram. This
also showed the fine to medium sand being moved under the bankfull conditions.
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The proposed stream was designed to retain the bankfull characteristics of the reference
stream. To aid in bank stability, log vanes and rootwads are proposed in the bend/pool
areas. Also, permanent soil reinforcement mat will be placed on the banks along the
entire proposed reach. This will enable vegetation to establish along the stream banks.

Based on surveyed data in the field and analyzed information provided by the NCSRI, the
tributary to Rocky Ford Branch was classified as an ES stream. According to Rosgen’s
Applied River Morphology, E5 streams are characterized as “hydraulically efficient
channel forms” with a “high sediment transport capacity” and a “high resistance to plan
form adjustment which results in channel stability without significant downcutting.”
They are found in broad alluvial valleys with well developed floodplains. The stream
banks “are composed of materials finer than that of the dominant channel bed materials
and are typically stabilized with extensive riparian or wetland vegetation that forms
densely rooted sod mats from grasses, as well as woody species.” The ES5 stream retains
these very stable characteristics “unless the stream banks are disturbed and significant
changes in sediment supply and/or streamflow occur.”
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RICHMOND COUNTY
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SKETCH MAP SHOWING LOCATION OF STATE PROJECT 8.7550803

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

RICHMOND/MONTGOMERY COUNTIES
8.T55@883 R-2231CA
i - i VA Y. - - | - US 220 BYPASS FROM NORTH OF
\/[C[/\/[/Y MA;C NC 73 TO SOUTH OF SR 1524
. NOT TO SCALE
SEPTEMBER 2082
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VICINITY MAP SHOWING STATE PROJECT 8.7550803
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N. C. DEPT.OF TRANSPORTATION
DIVISION OF HIGHWAYS

MONTGOMERY COUNTY
PROJECT: 8.T550803 (R-2231CB)

US 220 BYPASS

SHEET | OF 3535 /02
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N. C. DEPT.OF TRANSPORTATION
DIVISION OF HIGHWAYS

MONTGOMERY COUNTY
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PROPERTY OWNERS

NAMES AND ADDRESSES

PARCEL NO. NAMES ADDRESSES
PO BOX 1267
I STANLY RICHMOND & CO. ROCKINGHAM, NC 27379
% GERALD L. FERGUSON BOX 64
WILLIARD, KY 4ilg|
482 SURRATT_RD.
3 CLIFTON BAKER DENTON, NC 27239
RT. 2, BOX 42
4 ROBERT D. JOHNSON CANDOR, NG 27529
PO BOX 7
5 CATAWBA NEWSPRINT CO. CATAWBAC2C 29704
o6 NC HIGHWAY DEPARTMENT
RT3 BOX 342
I CLAUDE W. HICKS CANDOR, NC 27229

N. C. DEPT.OF TRANSPORTATION
DIVISION OF HIGHWAYS
MONTGOMERY COUNTY

PROJECT: 8.T550803 (R2231CB)
US 220 BYPASS
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Morphological Measurement Table for R-2231CB

Stream @ Site 3

Variables Existing Proposed USGS Station Reference Reach
Channel Reach Existing Stream
1. Stream type(Rosgen Classification) E5 E5 na E5
2. Drainage area (Ac) 109 109 na 109
3. Bankfull width (FT) 6.9 7.5 na 6.9
4. Bankfull mean depth (FT) 0.65 0.65 na 0.65
5. Width/depth ratio 10.5 11.5 na 10.5
6. Bankfull cross-sectional area (FTA3) 14.8 15.9 na 14.8
7. Bankfull mean velocity (FT/s) 3.3 3.3 na 3.3
8. Bankfull discharge, cfs 12.4 12.4 na 124
9. Bankfull max depth (riffle) 1.2 1.2 na 1.2
10. Width of floodprone area (FT) 25 24 na 25
11. Entrenchment ratio 3.6 3.2 na 3.6
12. Meander length (FT) 52 44 na 52
13. Ratio of meander length to bankfull 7.6 59 na 7.6
width
14. Radius of curvature (FT) 13 15.4 na 13
15. Ratio of radius of curvature to bankfull 1.9 2.05 na 1.9
width
16. Belt width (FT) 11.5 11.5 na 11.5
17. Meander width ratio 1.67 1.52 na 1.7
18. Sinuosity (stream length/valley length) 1.23 1.25 na 1.2
19. Valley slope (FT/FT) 0.0122 0.0122 na 0.0122
20. Average slope 0.0099 0.0098 na 0.0099
valley slope/sinuosity
21. Pool slope (FT/FT) 0.005 0.005 na 0.005
22. Ratio of pool slope to average slope 0.54 0.54 na 0.54
23. Maximum pool depth (FT) 2.2 2.2 na 2.2
24. Ratio of pool depth to average 3.3 3.3 na 3.3
bankfull depth -
25. Pool width(FT) 6.2-8.2 6.2-9.2 na 6.2-8.2
26. Ratio of pool width to bankfull width 0.9-1.19 0.83-1.22 na 0.9-1.2
27. Pool to pool spacing (FT) 6-15 6-18 na 15-dun
28. Ratio of pool to pool spacing to 2.85-7.1 2.6-7.8 na 2.85-7.1
- |bankfull width . = = _ - -
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NCDOT Project ID# R-2231CB

Montgomery County

US 220 Bypass from south of SR 1524 to

Existing four-lane section of US 220, North of US 220 alternate

Prepared by: Sungate Design Group, PA
915-A Jones Franklin Road
Raleigh, NC 27606

April 13,2001

NATURAL CHANNEL DESIGN
RIGHT OF STA. 254+60 -L-

The proposed new location US 220 will cause a shift in the existing stream at +/- 254+60
—L-. The existing and proposed channels were classified according to principles
proposed by Dave Rosgen.

The existing stream drains 44 Ha (109 Acres) of a rural agricultural area. The first order
perennial stream drains an existing pastureland into a hardwood forest at the point of
relocation. The channel was found to be perennial with riffles, pools, and aquatic
wildlife.

There are no hydraulic gage data available on this stream nor on nearby streams. Current
discharges were estimated using NCDOT procedures for rural watersheds and calibrated
to the field observed bankfull depth.

The existing channel is relatively stable in the hardwood forest and has pattern and
dimension. The data gathered was used to classify the reach to be relocated as an E5
stream according to the Rosgen classification procedure.

Because of the development in the present climatic era, a reference reach of a stable
stream in this area is unlikely. A portion upstream of the site and at the site was used as a
representative reach to reference pattern and dimension. The portion used for a reference
was found to have characteristics of an ES stream. The dimensions gathered in the field
compared favorably to the regional curves developed by the North Carolina Stream
Restoration Institute. Using these reference characteristics and the regional curves
Sungate Design has recommended a natural stream design by replacing the existing E5
channel with a stable E5 channel.

Bankfull mean depth was found to be 0.2m (0.7 ft). With this information a proposed
channel was designed to maintain a low width/depth ratio and a high entrenchment ratio.
Sinuosity was increased slightly, as well as, the radius of curvature. These modifications
will encourage a decrease of energy along the channel banks.

- S SHT 117 OF 35



A pebble count was conducted in the pools and riffles. Velocities were obtained using
standard engineering procedures. These velocities were compared to shear stresses
predicted by the pebble count. The pebble count confirmed the channel hydraulics by
qualifying the velocities that have moved bed form material. This material has been
classified as a fine to medium sand. The proposed channel was designed to maintain
velocities and appropriate shear stress that will transport this type of material at bankfull
stage without aggrading or degrading the stream banks or bed.

The proposed channel utilizes cross vanes and root wads to direct flow away from the

banks and help create pools and riffles to encouraged aquatic habitat. Finally, native
woody vegetation will be used to stabilize the proposed flood plain and channel banks.
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PEBBLE COUNT

Site: Trib. To Big Mountain Crk. +/-254+60-L- R-2231CB Date: 4-05-01
Party: WHW,FFF RHK ]
Particle Counts
Inches Particle Millimeter Riffles Pools Total No. | ltem % [% Cumulative
Silt/Clay <0.062 S/IC 16 0 16 16% 16%
Very Fine .062 - 125 S 36 0 36 36% 52%
Fine A25-25 | A 28 0 28 28% 80%
Medium .25 - .50 N 8 0 8 8% 88%
Coarse 50-1.0 D 12 0 12 12% 100%
.04 -08 | VeryCoarse | 1.0-2.0 S 0 0 0 0% 100%
.08 - .16 Very Fine 20-40 |- 0 0 0 0% 100%
16 -.22 Fine 40-57 | G 0 0 0 0% 100%
.22 - .31 Fine 5.7-8.0 R 0 0 0 0% 100%
31 - .44 Medium 8.0-113 v_-’ A 0 0 0 0% 100%
44 - 63 Medium 11.3-160]| V 0 0 0 0% 100%
63-.89 | Coarse |[16.0-226| E 0 0 0 0% 100%
.89-1.26 Coarse 226-320) L 0 0 0 0% 100%
1.26 - 1.77| Very Coarse | 32.0-45.0 S 0 0 0 0% 100%
1.77-2.5| Very Coarse | 45.0 - 64.0 ’ 0 0 0 0% 100%
25-35 Small 64-90 |+ C 0 0 0 0% 100%
3.5-50 Small 90-128 | O . 0 0 0 0% 100%
50-7.1 Large 128 - 180 B 0 0 0 0% 100%
7.1-10.1 Large 180 - 256 0 0 0 0% 100%
10.1-14.3 Small 256 - 362 0 0 0 0% 100%
14.3-20 Small 362-512 0 0 0 0% 100%
20-40 Medium 512 - 1024 0 0 0 0% 100%
40-80 | Lrg-VerylLrg 0 0 0 0% 100%
Bedrock BDRK" 0 0 0 0% 100%
--------------------- SRS “7 Totals 100 0 100 100% 100%
Particle Size Distribution
100% - -
90% | i
lg‘ 80% ] //'
5 70%
E  oou ]
S 14
p 50%
£ ]
= 40%
g 0%
T ]
=x 20%
10% A
0% . -
0.1 1 10 100 1000

Particle Size - Millimeter
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Morphological Measurement Table for R-2231CB

Stream @ Site 6

Variables Existing Proposed USGS Station Reference Reach
Channel Reach Stream @ Site #3

1. Stream type(Rosgen Classification) E5 E5 na E5
2. Drainage area (Ac) 74 74 na 109
3. Bankfull width (FT) 5.9 6.5 na 6.9
4. Bankfull mean depth (FT) 0.69 0.6 na 0.65
5. Width/depth ratio 8.6 10.8 na 10.5
6. Bankfull cross-sectional area (FTA3) 13.1 13.4 na 14.8
7. Bankfull mean velocity (FT/s) 2.8 2.8 na 3.3
8. Bankfull discharge, cfs 1 11.3 na 124
9. Bankfull max depth (riffle) 1 1 na 1.2
10. Width of floodprone area (FT) 13.8 16.4 na 25
11. Entrenchment ratio 2.3 2.4 na 3.6
12. Meander length (FT) 28 44 na 52
13..Ratio of meander length to bankfull 4.7 6.8 na 7.6
width
14. Radius of curvature (FT) 8.2 10 na 13
15. Ratio of radius of curvature to bankfull 1.35 1.5 na 1.9
width
16. Belt width (FT) 9.8 11 na 11.5
17. Meander width ratio 1.7 1.7 na 1.7
18. Sinuosity (stream length/valley length) 1.4 1.4 na 1.2
19. Valley slope (FT/FT) 0.0125 0.0125 na 0.0122
20. Average slope 0.0086 0.0096 na 0.0099
valley slope/sinuosity
21. Pool slope (FT/FT) 0.005 0.005 na 0.005
22. Ratio of pool slope to average slope 0.58 0.52 na 0.54
23. Maximum pool depth (FT) 1.3 1.3 na 2.2
24. Ratio of pool depth to average 1.9 2.2 na 3.3
bankfull depth
25. Pool width(FT) 3.9-10.2 4.9-10.2 na 6.2-8.2
26. Ratio of pool width to bankfull width 0.67-1.7 0.75-1.6 na 0.9-1.2
27. Pool to pool spacing (FT) 3.6-14.8 4.9-16.4 na 15-dun
28. Ratio of pool to pool spacing to 0.61-2.5 0.75-2.5 na 2.85-7.1
bankfull width D - :
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NCDOT Project ID# R-2231CB

Montgomery County

US 220 Bypass from south of SR 1524 to

Existing four-lane section of US 220, North of US 220 alternate

Prepared by: Sungate Design Group, PA
915-A Jones Franklin Road
Raleigh, NC 27606

April 13,2001

NATURAL CHANNEL DESIGN
RIGHT OF STA. 268+40 —L-

The propbsed new location US 220 will cause a shift in the existing stream at +/- 268+40
—L-. The existing and proposed channels were classified according to principles
developed by Dave Rosgen.

The existing stream drains 30 Ha (74 Acres) of a rural hardwood forested area. The first
order perennial stream drains an existing hardwood forest at the point of relocation. The
channel was found to be perennial with riffles, pools, and aquatic wildlife.

There are no hydraulic gage data available on this stream nor on nearby streams. Current
discharges were estimated using NCDOT procedures for rural watersheds and calibrated
to the field observed bankfull depth.

The existing channel is relatively stable in the hardwood forest and has pattern and
dimension. The data gathered was used to classify the reach to be relocated as an E5
stream according to the Rosgen classification procedure.

Because of the development in the present climatic era, a reference reach of a stable
stream in this area is unlikely. A portion of the existing stream at station 254+60 —L-
was used as a representative reach to reference pattern and dimension. The portion used
for a reference was found to have characteristics of an E5 stream. The dimensions
gathered in the field compared favorably to the regional curves developed by the North
Carolina Stream Restoration Institute. Using these reference characteristics and the
regional curves Sungate Design has recommended a natural stream design by replacing
the existing E5 channel with a stable E5 channel.

Bankfull mean depth was found to be 0.18m (0.6 ft). With this information a proposed
channel was designed to maintain a low width/depth ratio and a high entrenchment ratio.
Sinuosity was maintained with an increase in the radius of curvature. These
modifications will encourage a decrease of energy along the channel banks.
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A pebble count was conducted in the pools and riffles. Velocities were obtained using
standard engineering procedures. These velocities were compared to shear stresses
predicted by the pebble count. The pebble count confirmed the channel hydraulics by
qualifying the velocities that have moved bed form material. This material has been
classified as a fine to medium sand. The proposed channel was designed to maintain
velocities that will transport this type of material at bankfull stage without aggrading or
degrading the stream banks or bed.

The proposed channel utilizes cross vanes and root wads to direct flow away from the

banks and help create pools and riffles to encouraged aquatic habitat. Finally, native
woody vegetation will be used to stabilize the proposed flood plain and channel banks.
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PEBBLE COUNT
Site: Trib. To Big Mountain Crk.+/-268+40-R2231 CB Date: 4-05-01
Party: WHW, FFF, RHK |
Particle Counts
Inches Particle Millimeter Riffles Pools | Total No.| Iltem % [% Cumulative

Silt/Clay <0.062 S/IC 12 0 12 12% 12%
Very Fine |.062-.125] S 24 0 24 24% 36%
Fine 125-25 | A 24 0 24 24% 60%
Medium 25-50 | N 8 0 8 8% 68%
Coarse 50-10 | D 4 0 4 4% 72%
.04 -.08 | Very Coarse | 1.0-2.0 'S 0 0 0 0% 72%
.08-.16 | VeryFine 20-40 |+ 0 0 0 0% 72%
16 -.22 Fine 40-57 | G 0 0 0 0% 72%
22 - .31 Fine 57-80 | R 6 0 6 6% 78%
31- .44 Medium 80-113 [ A 10 0 10 10% 88%
44 - 63 Medium 11.3-160] 'V 8 0 8 8% 96%
.63 -.89 Coarse 16.0-226| E 4 0 4 4% 100%
89-1.26 Coarse 226-320| L 0 0 0 0% 100%
1.26 - 1.77) Very Coarse | 32.0-45.0| S 0 0 0 0% 100%
1.77-2.5| Very Coarse | 45.0-64.0| 0 0 0 0% 100%
25-35 Small 64 - 90 0 0 0 0% 100%
3.5-50 Small 90 - 128 0 0 0 0% 100%
50-7.1 Large 128-180 | 0 0 0 0% 100%
7.1-10.1 Large 180 - 256 0 0 0 0% 100%
10.1-14.3 Small 256 - 362 0 0 0 0% 100%
14.3-20 Small 362-512 0 0 0 0% 100%
20 - 40 Medium | 512-1024 0 0 0 0% 100%
40-80 | Lrg- Very Lrg | 1024 - 204 0 0 0 0% 100%
Bedrock 0 0 0% 100%
G 100 0 100 100%  100%

% Flner Than (Cumulative)

100%
90% -
8
70% -
60% -

40% 1

0% =
30%
2
10%

Particle Size Distribution

JF/_H*"' T

0% |

0% -

0%

0%
0.1

Particle Size - Millimeter

10

100
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PROPERTY OWNERS

NAMES AND

NAMES

ADDRESSES

ADDRESSES

HUBERT COVINGTON

2260 NORTH US 220

EDWARD & DELORIS MYRICK

ELLERBE,NC 28338

4450 NE 31 AVE

KATRINA GREEN

POMPANO BEACH.FL 33064

2570 SPRINGS RUN WAY

LUCY MARE

DECATUR,GA 350032

249 FIRETOWER RD

ROGER ALLRED,SR,ET AL

ELLERBE, NC 28338

6726 LANCER DR

RICHARD & RUBY HENDERSON

CHARLOTTE,NC 28226

P.O.BOX 463

ELLERBE, NC 38338

| \ T ™ T
f NCDOT
~ DIVISION OF HIGHWATYS
RICHMOND COUNTY
PROJECT: 81581201 (R-3303)
NC 73 EXT FROM
EXISTING NC 73/ U8 9290
TO SR L1-32
sueeT /O o [

DR/ 26/ 02
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